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Abstract 
The aimed of this research was to find out the values of electrical power that obtained from the conversion of the velocity current 
in five point locations on the outflow Indonesian Through Flow (ITF) pathway. The research data from INSTANT 2004-2006 
was located in North Ombai Strait, South Ombai Strait, South Rote Island, West Lombok Strait, and East Lombok Strait. The 
study results of currents velocity are being converted into unit electricity power (Watt) using conversion equation Fraenkel. The 
experiment result showed that North Ombai Strait and East Lombok Strait can generate the electricity power for 0.12 kW and 
0.11 kW. 
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Nomenclature 
 
ITF abbreviation of Indonesian Through Flow  
INSTANT an international coorperation program between five country namely Indonesia, United States, 
Australia, France, and Netherland 
Sv abbreviation of sverdrup and the value ranges of ITF transport 
KKP a ministry of the Indonesia Government in charge of marine and fisheries affairs 
P the power of the ocean current in Watt 
ρ the density of water, in m3 . kg-1 (1025  m3 . kg-1) 
v speed (velocity) in  m · s–1 
A plane broad of turbine = turbine height x turbine diameter = 1.2 m2 
η generator coefficient (%) = 79.07 % 
 
1. Introduction 
Electrical energy has become a primary needed and plays an important role in human life. However, only 53 % of 
Indonesia's population can access the electric power, while the other 47 % of Indonesia's population is still in areas 
that not reached by the electric power. Steps that taken by the government to anticipate the electricity crisis in 
Indonesia through the National Energy Policy, National Energy Management Blueprint 2005-2025, National 
Strategic Development of Science and Technology Policy, and the National Policy on Exploitation of the Sea, that 
emphasizes sustainability energy through the creation and utilization of renewable energy resources. One step policy 
of the Ministry of Energy and Mineral Resources (MEMR) in responding to national issues about energy by 
diversification and utilization of new energy sources, for example marine energy resources[1]. 
Energy ocean currents are examples of marine energy that environmentally friendly and potential to be used as 
renewable energy. The advantages of ocean currents energy than other energy due to  ocean currents has density 
value which is 830 times then the density of air, consequently with the same capacity ocean current turbines will be 
much smaller then wind turbines. Indonesian Through Flow (ITF) is a system of currents in Indonesian waters, 
which brings mass water from the Pacific Ocean to the Indian Ocean. The Pacific mass water consists of North and 
South Pacific mass water. ITF bring the Pacific Ocean mass waters enters to the Indonesian waters through two 
pathways, first pathway is western path that goes through the Celebes Sea then Makassar Strait, Flores Sea, and 
Banda Sea. The second path is eastern path that goes through the Molucca sea and Halmahera sea then to the Banda 
Sea. The mass of this water will be out towards through the Indian Ocean mainly through the Timor Sea. The other 
pathways through the Ombai Strait between Alor and Timor, as well as through the Lombok Strait[2]. Has been 
known that the value ranges of transport ITF is around 1 to 22 Sv (1 Sv = 1 Sverdrup = 106 m3 · s–1). The ITF mass 
transport has different values in each pathways and seasons[3]. Site location was chosen in the area of outflow ITF 
due to the installation of mooring oceanographic equipment that was installed in those areas. The areas of mooring 
are divided into five locations, which are Lombok Strait, Ombai Strait, Timor Shortcuts, Makassar Strait, and 
Lifamatola shortcuts. The five points were located in the exit pathway of ITF which known to have excellent 
currents potential for electrical energy generation[4]. The experiment was aimed to finding electrical power values 
that obtained from the conversion of the current velocity in five point locations on the outflow ITF pathway. 
2. Material and method 
2.1. Data collections 
The data was collected and obtained from INSTANT (International Nusantara Stratification and Transport) data 
research during three years; from 2004 to 2006. INSTANT is a cooperative program between KKP (Indonesia) and 
four countries which are United States of America, Australia, French, and Netherland. This program was aimed to 
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learn about current, temperature, and salinity of Indonesia Throughflow (ITF) by installing mooring at the outflow 
on five point locations. The five locations that taken in this research are North Ombai Strait, South Ombai Strait, 
South Rote Island, West Lombok Strait, and East Lombok Strait. After that, the data are classified and processed 
according to certain depth during four seasons to produce current chart velocity for each depth. 
2.2. Processed the INSTANT data 
Experiment data used from data primary INSTANT in 2004-2006. This data was used to modify raw data from 
INSTANT to currents velocity data that go through ITF pathway. The location are in five points on the outflow ITF 
pathway which are North Ombai Strait, South Ombai Strait, South Rote Island, West Lombok Strait, and East 
Lombok Strait. The latitude and longitude on each location can be seen in table 1. 
         Table 1. Location INSTANT data processed. 
Location Latitude Longtude 
North Ombai Strait    -8.4016 125.0027 
South Ombai Strait    -8.5300 125.0064 
South Rote Island -11.1624 122.7798 
West Lombok Strait   -8.4390 115.7592 
East Lombok Strait   -8.4024 115.8980 
 
2.3. Seaonal velocity to power 
Processing the velocity of currents in 2004-2006 on the outflow ITF pathway is the method of this paper. It is 
known that in one year, Indonesia have four seasons, which are West Season (December, January, February) 
Transition I (March, April, May) East Season (September, October, November) and Transition II (June, July, 
August). The result of velocity currents from the outflow ITF pathway are averaged to each season for the past three 
years to produce currents velocity chart from the minimum up to maximum values. 
2.4. Conversion of current velocity to power 
To get the value of unit electricity power, the minimum and maximum of flow currents needs to be converted by 
using the Fraenkel Formulation [5] 
 
P = 1/2 x ρ x v3 x A x η   (1) 
 
Where: 
P = the power of the ocean current in Watt 
ρ = the density of water, in m3 . kg-1 (1025 m3 . kg-1) 
v = speed (velocity), in m · s–1 
A = plane broad of turbine = turbine height x turbine diameter = 1.2 m2 
η = generator coefficient (%) = 79.07 % 
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3. Results and discussion  
3.1. North Ombai Strait 
 From  INSTANT data  in  North Ombai  Strait  has four variation  of depths,  that are 100 m, 350 m, 450 m, and  
455 m and the highest value of current velocity found at 100 m on West Season 2004. The current velocity in this 
depth has a variety value in each season. In 2004 there were four seasons, the first season is West Season with the 
maximum value is 0.684 m · s–1 and minimum value is 0.196 m · s–1, and the second season is Transition I season 
with the maximum value is 0.622 m · s–1 and minimum value is 0.130 m · s–1, then on the third season which is East 
Season the maximum value is 0.570 m · s–1 and a minimum value is 0.153 m · s–1, and then the fourth season is 
Transition II season with the maximum value is 0.490 m · s–1 and minimum value is 0.146 m · s–1. While in 2005, in 
the West Season  the maximum value is 0.604 m · s–1  and a minimum value of  0.142 m · s–1, and the maximum 
value of the Transition I season is 0.526 m · s–1  with a minimum value is 0.152 m · s–1. For maximum and minimum 
values of current velocities in the North Ombai Strait at different depths can be seen in Figure 1. 
Figure 1. Current velocity in North Ombai Strait 2004-2006 
3.2. South Ombai Strait   
In South Ombai Strait has four different depths and the highest value of current velocity found at 413 m that 
occur in the East Season 2005 with the maximum value is 0.484 m · s–1 and a minimum is 0.238 m · s–1. This is 
confirmed with the Sprintall Janet research, that the highest ITF transport in Ombai Strait happened in East and 
West Season [6]. The value of maximum and minimum current velocity in South Ombai at depth 413 m has a 
variation in each season. In 2005 there were two seasons, the first season is East Season with the value of the 
maximum current velocity is 0.484 m · s–1 and the minimum is 0.238 m · s–1, then the second season is Transition II 
season with the maximum value is 0.362 m · s–1 and the minimum is 0.113 m · s–1. In 2006 there are four seasons, 
first season is West Season with the maximum value is 0.471 m · s–1, and minimum value is 0.088 m · s–1, second 
season is Transition I with the maximum value is 0.305 m · s–1 and minimum is 0.085 m · s–1, next the third season 
is East Season with the maximum and minimum value are 0.483 m · s–1  and 0.087 m · s–1, and last season is 
Transition II that has the maximum value 0.360 m · s–1 and minimum value 0.10 m · s–1. For maximum and 
minimum values of current velocities in the South Ombai Strait at different depths can be seen in Figure 2. 
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Figure 2. Current velocity in  South Ombai Strait 2004-2006 
3.3. South Rote Island 
According on the result of INSTANT data processing in South Rote Island during 2004-2006 has three variant 
depths that are 250 m, 340 m, and 355 m. The highest value of current velocity found in depth 355 m and happened 
in Transition I season of 2006 with a maximum current is 0.422 m · s–1 and a minimum is 0.056 m · s–1. Based on a 
research, that the maximum value transport of ITF mass water around Timor Sea happened in East Season (June, 
July, August), however from the INSTANT data the highest value happened in Transition I. Transition I season is 
the movement of west season to east season, so the characteristic of both season has a similar characteristic. The 
value of current velocity in south Rote island during 2005-2006 at 355 m depth has a minimum and maximum 
variation on each season. In 2005, there were two seasons that are East Season with minimum current velocity is 
0.056 m · s–1 and a maximum current is 0.287 m · s–1 and  the Transition II season with the value of the minimum 
current velocity is 0.056 m · s–1 and the maximum current value is 0.263 m · s–1. In 2006 which have four season 
that are West Season, Transition I Season, East Season and Transition II Season. In West Season a minimum value 
is 0.042 m · s–1 and a maximum is 0.269 m · s–1, then the minimum value of Transition I Season is 0.056 m · s–1  and 
a maximum is 0.422 m · s–1, next in East Season with a minimum current velocity is 0.039 m · s–1 and 0.155 m · s–1 
for the maximum and the last is Transition II Season with the minimum value is 0.033 m · s–1 and a maximum        
0.184  m · s–1. For maximum and minimum values of current velocities in the South Rote Island at different depths 
can be seen in Figure 3. 
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3.4. West Lombok Strait 
In West Lombok Strait has a variation of depths which are 100 m, 250 m, 350 m, and 450 m and after processing 
the data on each depth, the highest of current velocity found in the depth of 100 m that happened in West Season of 
2004 with a minimum value is 0.329 m · s–1 and a maximum is 0.578 m · s–1. In this depth has a variation of current 
velocity in each season, for the year of 2004 the maximum value in East Season is 0.566 m · s–1 and the minimum  
value is 0.157 m · s–1, maximum value in Season I Transition is 0.520 m · s–1 and the minimum is 0.162 m · s–1,  and 
in the Transition II Season maximum value is 0.529 m · s–1  and the minimum value is 0.218 m · s–1  and also in the 
year of 2005 in the West Season  the maximum value is 0.518 m · s–1  and the minimum value is 0.171 m · s–1  and 
in Transition II Season the maximum value is 0.540 m · s–1  with the minimum value is 0.130 m · s–1. 
 
 
Fig 4. Current velocity in West Lombok Strait 2004-2006 
Fig 3. Current velocity in South Rote Island 2004-2006 
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3.5. East Lombok Strait 
According to INSTANT data processing in East Lombok Strait during 2004-2006 has four different depths 
which is 104 m, 209 m, 300 m, and 354 m. The highest value of current velocity found in depth of 104 m and  
happened in East Season of 2005 with a maximum current is 0.618 m · s–1 and a minimum is 0.162 m · s–1. This is 
confirm from a previous research that the highest current velocity on Lombok Strait happened in East Season [7]. 
The value of current velocity in East Lombok Strait during 2005-2006 at a depth of 104 m has a minimum and 
maximum variation in each season. In 2005. There were two seasons that are East Season with minimum current 
velocity value is 0.162 m · s–1 and maximum is 0.618 m · s–1, and the second season is Transitionn II which has 
minimum current velocity 0.052 m · s–1 and maximum is 0.605 m · s–1. While in 2006, in the West Season the 
minimum value is 0.111 m · s–1 and the maximum is 0.426 m · s–1. For maximum and minimum values of current 
velocities in East Lombok Strait at different depths can be seen in Figure 5. 
 
Fig 5. Current velocity in  East Lombok Strait 2004-2006 
 
3.6. Energy power estimation 
The current velocity value in each location converted with the Fraenkel equation to get the value of electrical 
power [5]. From the five location of the research there were only two location that has a large value of electrical 
power, both locations are North Ombai Strait and East Lombok Strait. The highest value of the electric power in 
North Ombai Strait located on 100 m with the maximum and minimum value is 155.752 W and 1.064 W, and in 
East Lombok Strait the highest electric power located on 104 m with maximum and minimum value is 114.7304 W 
and 0.067 W. While in the other locations only have the highest electrical power value between 33 W to 94 W. For 
the maximum and minimum value of electrical power in each location can be seen in Figure 6. 
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Fig 6. Potential electrical power from ocean current in eastern islands of Indonesia 
 
              Table 2. Electrical power value at depth (m) 
Location Depth (m) Current velocity (m · s
–1) Power of ocean current 
(Watt) Min Max 
North Ombai Strait 
100 0.130 0.684 1.064 - 155.752 
350 0.065 0.300 0.133 -  13.131 
450 0.059 0.323 0.101 -  16.403 
452 0.070 0.356 0.166 -  21.976 
South Ombai Strait 
413 0.085 0.484 0.294 -  54.983 
459 0.092 0.450 0.372 -  44.214 
866 0.011 0.398 0.001 -  30.515 
South Rote Island 
250 0.031 0.408 0.014 - 33.046 
340 0.040 0.372 0.031 - 24.951 
355 0.033 0.422 0.017 - 36.435 
West Lombok Strait 
100 0.130 0.578 1.062 - 93.672 
250 0.065 0.300 0.134 - 13.131 
350 0.101 0.436 0.498 - 40.324 
450 0.053 0.426 0.070 - 37.587 
East Lombok Strait 
104 0.052 0.618 0.070 - 114.730 
209 0.088 0.395 0.331 -  30.034 
300 0.072 0.313 0.181 - 14.884 
350 0.030 0.218 0.013 - 5.006 
354 0.032 0.272 0.016 - 9.820 
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4. Conclusion 
 
 The result showed that in the five locations it has variations of current velocity in each season and depth. The 
maximum of velocity was located in two locations. The first location was located at North Ombai Strait in the depth 
of 100 m and it was the west season in the year of 2004. While the second location was located in East Lombok 
Strait in the depth of 104 m on east season in the year of 2005. Based on the results from the five locations, the 
maximum velocity was mostly found in the depth of 100 m and the highest electrical power was found in North 
Ombai Strait with 0.15 kW, and in East Lombok Strait with 0.11 kW. This value is still not qualified for the national 
renewable energy from the oceans, but this kind of research can be tested in other stations; which have other results. 
Using renewable energy from the oceans in Indonesia is another way to change our habit from using fossil energy 
that we usually used currently. 
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